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INTRODUCTION
Emerging Asia, as well as Japan and the Republic of Korea, have witnessed rapid and remarkable economic growth over the past three decades. East Asia 1 in particular has been the fastest growing region in the world. During 2003 During -2008 , the People's Republic of China (PRC) exhibited the highest year-to-year gross domestic product (GDP) growth throughout the period, followed by Viet Nam. In spite of the global financial crisis in 2008, these emerging countries witnessed strong growth rates ranging from 1.1% in Singapore to 9.0% in the PRC in 2008 (ADB, 2009 ).
In the late 1990s, the high growth momentum of East Asian countries, with the exception of the PRC, Japan, and Viet Nam, was perturbed with the onset of the Asian Financial Crisis during [1997] [1998] . The crisis in 1997 started in Thailand when speculators attacked the Thai baht. As investor confidence in the region waned, several other countries, particularly Indonesia, Malaysia, Thailand, and the Republic of Korea, were also affected. Foreign capital suddenly left. With depleting foreign reserves, these countries eventually abandoned the currency peg to the United States (US) dollar.
Depreciation not only cut the purchasing power of these countries' currencies, it also added to the burden on the corporate sector, which borrowed in foreign currency. To arrest the sudden depreciation that followed from abandoning the peg, these countries increased their interest rate to arrest capital outflow. With this, companies became doubly burdened with their ballooning foreign currency debt due to depreciation on the one hand, and their increasing domestic borrowing costs due to higher interest rates on the other. The percentage of nonperforming loans in the banking sector rose rapidly, resulting in a serious banking crisis. Ultimately, the above economies faced sharp declines in real output resulting in a prolonged recession.
One of the major reasons behind the financial crisis in 1997 was the excessive dependence of the Asian economies on commercial banks for domestic financing. The major source of corporate financing was the banks because the other major source of financing, bond markets, was underdeveloped and small. Furthermore, the de facto peg of these economies' currencies to the US dollar minimized perceived currency risks for both borrowers and lenders. This encouraged local borrowers to take on foreign currency-denominated loans as currency risks were deemed low while there was a significant difference between local and foreign interest rates. From the point of view of lenders, higher growth rates in the region relative to other parts in the world also encouraged this investment, i.e., capital flow, to the Asian region.
The "double mismatch" problem or the "twin risk" problem, namely currency and maturity risk, is one of the reasons behind the crisis. Corporate borrowers predominantly created this problem by raising funds in foreign currency on a short-term basis. The Asian corporate sector borrowed short-term from commercial banks in foreign currency for long-term domestic investment. When credit dried up, these corporate borrowers were not able to borrow capital for their outstanding investments. As default cases increased, it became more difficult and more expensive to access credit. As capital outflow continued, the currency depreciated. The inability of corporate firms and banks to pay became more severe as their debt in terms of the local currency rose significantly (Kawai, 2007; Asian Development Bank, 2002) .
Despite its experience in the Asian Financial Crisis, the Asian corporate sector continues to depend significantly on bank lending. Since banks are highly leveraged institutions, economies heavily dependent on bank financing are much more vulnerable to a financial crisis. The presence of such instability in the banking system can halt or delay important investment projects and reduce aggregate demand (Herring and Chatuspripiak, 2000) .
The continuing double mismatch risk could be reduced if more corporate borrowers finance their needs through well-diversified portfolios, particularly through bonds. This calls for the development of sound and sustainable domestic local currency bond markets in Asia. Developing stable and liquid bond markets will reduce the dependence of the corporate sector on banks and foreign currency financing. Through the local bond markets, the corporate sector can borrow for longer maturity periods in local currency, which matches their investment needs and thus enables them to avoid balance sheet mismatches (Eichengreen and Luengnaruemitchai, 2004) .
Asia is once again facing economic difficulties as a consequence of the ongoing global financial crisis, which originated in the United States. While the current situation is different from the Asian Financial Crisis, in that it did not originate locally, investor uncertainty has still caused capital outflow in most Asian economies. Similar to its experience of the Asian Financial Crisis, the corporate sector in Asia is facing severe constraints in securing foreign and local currency financing due to the lack of investor confidence in the financial markets.
Furthermore, Asia needs to mobilize a large amount of capital to finance its huge infrastructure needs to develop connectivity within and across its economies. The financing needs for Asia's infrastructure have been estimated at around US$750 billion per year in energy, transport, telecommunications, water, and sanitation during 2010-2020 (Bhattacharyay, 2010) . Infrastructure projects are usually long-term in nature. Given this huge requirement, one of the possible ways to bridge financial gaps is to tap Asia's large savings and international reserves and to channel them to infrastructure investment. In 2009, the total annual savings of the 11 major Asian economies 2 was approximately US$3,390 billion, while the stock of total foreign exchange reserves reached US$4,686 billion. At present, a large portion of these savings is invested in markets of developed economies at a low return. This huge financial resource may provide an effective solution to the financial gap problem. Local and regional capital can be channeled towards long-term infrastructure projects and other productive investments through bond markets.
Strengthening, integrating, and deepening local bond markets, particularly in local currencies, can play a significant role in mobilizing the required funds for enhancing regional demand. The rationale of such investment is that it will not only stimulate domestic economies but also enhance regional connectivity and integration, thereby increasing regional demand and thus rebalancing Asia's growth away from high dependence on exports to advanced economies, such as the United States and the European Union.
At this juncture, it is very timely to examine how to enhance the development of bond markets in Asia. In this regard, it is important to examine the factors or determinants that affect bond financing. The objective of the study is to analyze the trends in bond market development in Asia, and to identity the major determinants of corporate, government, and total bond financing in Asian economies, through examining their relationship with selected key financial and economic factors.
Corporate, government, and total bond financing are measured by the size of total corporate bonds, total government bonds, and total bonds (sum of corporate and government bonds) of an economy, respectively, as a percentage of each economy's GDP. In particular, this study posits and tests the following hypotheses below for selected Asian economies. Corporate, government, and total bonds financing of an economy have a:
(i) Positive relationship with the size of an economy (measured by GDP);
(ii) Positive relationship with the openness of an economy (exports as a proportion of GDP); There are additional factors that can impact bond financing, as explained in the next section. However, comparable time-series data are available only for the above six variables for all ten countries during the study period. Therefore, this study focuses on examining the above six hypotheses.
BACKGROUND LITERATURE
There are several studies related to bond financing in Asia. Table 1 presents key factors identified by Eichengreen and Luengnaruemitchai (2004) that affect the magnitude of corporate financing through bond markets. Herring and Chatusripitak (2000) considered the consequences of not having a well-functioning bond market for economic factors, such as savings, the quality and quantity of investment, and risk management. They concluded that the lack of a well-functioning bond market may reduce the efficiency of an economy, and may increase its vulnerability to a financial crisis.
Hakkanson (1999) studied the difference in impact between an underdeveloped corporate bond market and a developed corporate bond market on an economy. He argued that a well-developed corporate bond market fosters an efficient corporate financial structure, the presence of rating agencies, a proliferation of financial derivatives, and other means to reduce systemic risk and avoid crises. On the contrary, the elements of a well-developed bond market such as a financial reporting system, a strong community of financial analysts, a public market with high liquidity, and the existence of a mechanism for efficient reorganization in the case of default, enhance economic welfare. The author determined the principal force behind increasing the relative size of the corporate bond market as "disintermediation", which means an increasingly direct relationship between corporations and capital markets. Fabella and Madhur (2003) studied the requirements necessary for development of bond markets in East Asia. They identified eight conditions required for robust domestic bond market development: (i) sustaining a stable macroeconomic environment with low inflation and stable interest rates, (ii) developing a healthy government bond market that would serve as a benchmark for the corporate bond market, (iii) completing the post crisis agenda of banking sector restructuring, (iv) improving corporate governance, (v) strengthening the regulatory framework for the bond market, (vi) rationalizing tax treatment of bonds, (vii) broadening the investor base, and (viii) promoting the growth of regional bond market centers.
Furthermore, Plummer, and Click (2005) highlighted that developing a sound, sustainable, stable, and liquid bond markets will reduce the dependence of the corporate sector on banks and foreign currency financing. Through the local bond market, the corporate sector can borrow for longer maturity periods in local currency, which matches their investment needs and thus enables them to avoid balance sheet mismatches. To attract investment through issuing local bonds, Asian firms have to adopt international accounting practices, and enhance corporate governance, thereby becoming more transparent (Eichengreen and Luengnaruemitchai, 2004 ).
According to Radelet et al. (1998) , information asymmetry in the financial market, lack of adequate competitiveness among the financial institutions, and government intervention were some of the key factors behind the financial market failure during the 1997 Asian crisis. A welldeveloped, deep, flexible, and highly volatile bond market could provide long-term protection against such a crisis.
With respect to hypothesis (i), it has been argued that the lack of the minimum efficient scale, which is necessary for the development of a stable and large bond markets, is one of the key problems faced by small economies. Thus, multinational corporations and other foreign bond issuers may not be interested as the volume of capital that can be raised may be too insignificant (Eichengreen, Hausmann, and Panizza, 2002) .
Hypothesis (ii) postulates that when the economy is open, entrenched interests such as banks, which are usually reluctant to allow bond markets to encroach on their dominant market share, will be less effective in influencing polices that prevent competition from other sources of corporate financing (Rajan and Zingales, 2003) .
Furthermore, some emerging Asian economies are still poor compared with developed, industrialized economies, even though they have witnessed high economic growth in recent years. These emerging economies lack institutions that can support financial markets. The unreliability of contract enforcement and uncertainty of investor rights present in these countries are obstacles to developing sound financial markets. Therefore, hypothesis (iii) proposes that bond market development also significantly depends on the development stage of an economy (Eichengreen and Luengnaruemitchai, 2004) .
Hypothesis (iv) suggests that corporate bond market development usually has a negative relationship with interest rate spread. This is mainly due to the significant perceived risk that the purchasing power of fixed-rate long-term bond could be diminished. This may lessen demand for long-term bonds (Eichengreen and Luengnaruemitchai, 2004) .
Hypothesis (v) presumes that the presence of a large, well developed, competitive, and wellcapitalized banking system is required to develop a liquid and properly functioning bond market. These banks play the role of dealers and market makers (Hawkins, 2002) .
The supposition behind hypothesis (vi) is that stable exchange rates pose low risk to investors, particularly foreign investors. Therefore, a stable exchange rate encourages bond market development. The higher the exchange rate volatility of an economy, the lower the state of development of its bond market (Eichengreen and Luengnaruemitchai, 2004 ).
TRENDS IN BOND MARKET DEVELOPMENT IN ASIA
This section presents the trends and structure in bond financing in terms of market capitalization for East Asian economies during 1998-2008, as well as various regional initiatives for bond market development. The East Asian economy has witnessed remarkable growth in bond financing during 1998-2008-a period of 11 years for total bonds (TB), government bonds (GB), and corporate bonds (CB) market capitalizations. Notes: G = Government; C = Corporate , T = Total; -. = no available data; Growth from 1998-2008 computed using the following formula: Growth = (2008x-1998x/1998x) X 100
Source: AsiaBondsOnline. 2010. Available at: http://asianbondsonline.adb.org/. Accessed 27 July
Even though local-currency bond markets in East Asian economies witnessed rapid growth and reached around US$13 trillion in 2008 from US$4 trillion in 1998, they still remain very small compared with total local currency bonds worldwide.
The trend in Table 2 indicates that East Asia as a whole has exhibited a sharp rise in bond financing over the study period. Government bond financing rose by 275.3% during this 11-year period, followed by total bond (217.3%) and corporate bond (65.7%) financing. Consistent with significant economic growth, Viet Nam witnessed the highest expansion (14,666.7%) during 2000-2008, followed by Indonesia (3,699.4%), the PRC (1,289.5%), and the Republic of Korea (1,045.6%) during 1998-2008. However, this rapid growth in most markets is predominantly due to the rise of government bonds rather than corporate bonds. Government bonds, in general, grew much faster (4.1 times faster) than corporate bonds, except in the economies of the PRC, Philippines, and Indonesia. This indicates that corporate bond financing needs to be enhanced significantly to reduce corporate sector financing risk as well as to support sustainable growth in bond market development in these economies. Corporate bond financing, on the other hand, expanded very rapidly in the PRC (9,111.2%), particularly during 2006-2008, in the Philippines (2,873.3%), starting from a very low base, and in Indonesia (256.4%). In view of this trend, the current study examines determinants of corporate, government, and total bonds separately.
The above analysis of Table 2 indicates the trends in absolute magnitude of bond financing. However, analysis of the bond financing-to-GDP ratio can reveal the adequacy of bond market size compared to the size the economy. Table 3 presents the size of the bond market in proportion to size of the economy (GDP). The results indicate that government and total bond financing compared to the size of the economy varies widely among Asian countries, from the lowest level in Viet Nam to the highest level in Japan-in 2008, total bond and government bond ratio varied from 15% and 14 % in Viet Nam to 194% and 174% in Japan, respectively. The Republic of Korea witnessed the highest corporate bond ratio of 48% in 2008, while Viet Nam's corporate bond ratio was a mere 1%. Even though Japan, the Republic of Korea, Malaysia, and Singapore have very high ratios for total bonds, amounting to 194%, 88%, 75%, and 70% of GDP, respectively, with the exception of the Republic of Korea, their corporate bond financing sizes are comparatively small, with ratios of 20%, 48%, 34%, and 30%, respectively. Therefore, consistent with hypothesis (i) and (iii), Table 3 indicates that more developed economies in terms of economic size and higher per capita income in Asia, in general, have higher total bond market capitalization.
Government bonds of all Asian economies constitute the major portion of total bonds issued and their role has continued to rise; except for Indonesia which reveals a declining trend in government bonds and Hong Kong, China, with a flat trend. The government bond-to-GDP ratio of East Asian economies as a whole rose from 52% in 1998 to 96% in 2008, whereas corporate bond ratios witnessed a declining trend ranging from 20% to 16% during 1998-2008.
Corporate bond-to-GDP ratios among Asian economies showed a mixed trend during the study period. Hong Kong, China; Singapore; Malaysia; Thailand; and PRC exhibit an increasing trend, whereas Japan displays a decreasing trend. In general, it can be concluded that corporate bond financing is still not a popular financing instrument in Asia. Serious efforts need to be made to enhance its use, and with this in mind, it is essential to identify the key determinants of bond financing-the objective of this paper.
Asia has witnessesd various regional initiatives for bond market development undertaken by East Asia's major regional institutions (see Box 1). These major initiatives include: 
Box 1: Various Initiatives for the Development of Asian Bond Markets*
Since the 1997 financial crisis, Asian economies have undertaken various initiatives for developing bond markets in Asia. Asian Development Bank (ADB) has been pioneering the efforts to develop domestic and regional bond markets in Asia. The major regional initiatives are highlighted below.
• Asian Bond Fund (ABF) -The ABF was established in 2003 by the Executives' Meeting of East Asia-Pacific Central Banks (EMEAP) with the objective of facilitating bond issuance. -To expand the bond market, eight members of the EMEAP (the PRC; Hong Kong, China; Indonesia; the Republic of Korea; Malaysia; Philippines; Singapore; and Thailand) issued sovereign and quasi-sovereign bonds, which were purchased by the foreign exchange reserve of all the members of the EMEAP (including Australia, Japan, and New Zealand). -Initial purchase was US$1 billion of US dollar denominated bonds-called Asian Bond Fund-1 (ABF-1). -To avoid the "Twin Risk" problem, ABF-2 was introduced in late 2004 with an initial purchase of $2 billion of Asian-currency denominated sovereign and quasi-sovereign bonds. -ABF-2 introduced two funds:
• Pan-Asian Bond Index Fund: a single bond fund index investing in local currency bonds issued in eight Asian economies.
• The Fund of Bond Funds: a parent fund investing in eight sub-funds.
• Asian Bond Market Initiative (ABMI) -Established in 2003 by the ASEAN+3 Finance Ministers -To develop local currency denominated bonds.
-Aims at establishing a national and regional market infrastructure for bond market development.
-The ABMI created several working groups for conducing studies relating to bond market development, such as:
• Issuance of new securitized debt instruments;
• Establishment of a regional bond guarantee agency;
• Creation of a regional settlement and clearance system; and • Strengthening of regional rating agencies. -To create synergies between policies and market activities, the working groups ensure consultation with the private sector. Some progress has been made on these studies. However, progress made with these initiatives has fallen short of expectations.
Other Initiatives Activities
To further develop and integrate bond markets, Asia needs to promote bond issuers and investors from the region as well as outside the region. This requires a legal and regulatory framework conducive to investors, a regional guarantee mechanism, harmonized credit and trading standards, a regional clearing and settlement system, and an enhanced local and regional credit rating system. Asian Development Bank (ADB), with its specialist knowledge and financial resources, has been playing an important role in developing the aforementioned bond market infrastructure, particularly within the ASEAN+3 ABMI framework. Its initiatives 3 include:
(i) provision of expert policy advice and support of ABMI through technical assistance and research on regional studies to remove barriers to local bond market development, promote enabling environments, and enhance market infrastructure; (ii) creation of an online clearing house such as the "Asian Bonds Online Website" for providing regular information on various bond market initiatives, government policies related to the industry, legal and regulatory frameworks, analysis of bond market trends and patterns through "Asian Bond Monitor"; and (iii) promoting national and regional bond market development through the issuance of local currency ADB bonds (in PRC yuan; Philippine peso; Hong Kong, China dollar; Malaysian ringgit; Singapore dollar; Thai baht; and Indian rupee) and providing risk mitigation instruments such as partial credit and political risk guarantees.
DATA AND METHODOLOGY
The six hypotheses highlighted in the introduction have been tested using simple, multivariate Ordinary Least Squares (OLS), Fixed effect (FE), Random effect (RE) and Generalized Least Squares methods (GLS) based on pooled time-series and cross-sectional data for ten selected Asian economies for the period 1998-2008 at an annual frequency. This section provides the methods used for data compilation and computation for dependent and independent variables used in the regression models as well as econometric methodologies used. For computation of the bond market size, and export and domestic credit of the banking system as a percentage of the size of the economy, current GDP was used, whereas for computing economy size and per capita economic size, GDP in purchasing power parity (PPP) terms was used instead. The interest spread was computed by taking the difference between the lending and deposit rates. Exchange rate variability for a year was calculated as the standard deviation of the 12 monthly exchange rates for that year.
Compilation and Computation of Data

The Simple Regression Models
In this study, first the relationship between bond financing and individual determinants has been examined using the 18 simple regression models (for details, see appendix 2):
Determinants of bonds (corporate, government, and total)
BF it = a+ b st X it + E it Where, BF it is bond market size in proportion to GDP of country i in year t, X it are the explanatory variables (namely, GDP of country, exports as a proportion of GDP, per capita GDP, interest rate spread, domestic credit provided by banking sector related to GDP, and exchange rate risk index or variability), and E it are error terms with normal distribution with mean zero.
Multiple Regression Models
The following section explains the multiple regression models used to examine the relationship between bonds financing with six independent variables or determinants simultaneously. It is assumed that the intercept and coefficient of independent variables do not differ from country to country, or over time.
Determinants of Bonds Financing Size
The estimated equations are:
F it = B o + B 1t X 1it + B 2t X 2it + B 3t X 3it + B 4t X 4it + B 5t X 5it + B 6t X 6it + U it Where, i= country, 1…10; t = years, 1998-2008; F it = Total bond market size in proportion to GDP of country i in year t; X 1it = Log GDP in PPP terms of country i in year t; X 2it = Log per capita GDP in PPP terms of country i in year t; X 3it = Exports as proportion of GDP of country i in year t; X 4it = Domestic Credit provided by banking sector related to GDP of country i in year t; and X 5it = Interest rate spread of country i in year t; X 6it = Exchange rate variability of country i in year t; B o is the constant or the intercept terms for bond (total, government, and corporate) models; B it are the coefficients of the independent variables; and U it, are the independent normal distribution error terms with mean zero.
RESULTS OF EMPIRICAL ANALYSIS
Simple Regression Analysis
This section presents the results of the simple regression analysis of the corporate, government, and total bonds financing vis-à-vis the dependent variables. Table 4 below presents results of simple regression analysis. Correlation plots are shown in appendix 3.
Hypothesis 1:
The results in Table 4 show that a statistically significant (at a 10% level of significance) positive relationship exists between total and government bonds and the size of an economy, which is consistent with the hypothesis (i) of the study. For the regression equation for corporate bonds, the coefficient is not statistically significant.
Hypothesis 2:
Results show a relationship between bond financing and the openness of the economy. Hypothesis (ii) states that corporate, government, and total bond financing of an economy has a positive relationship with the openness of an economy measured as exports in proportion to GDP. Consistent with the above hypothesis, there is a positive significant relationship (at a 10% level of significance) between corporate bonds and openness of an economy. However, total bonds and government bonds have a negative relationship with an economy's openness, which is contrary to the hypothesis.
Hypothesis 3:
Next, we addressed the hypothesis that corporate, government, and total bond financing of an economy have a positive relationship with the stage of development of an economy measured by per capita GDP based on PPP. The result is consistent with the hypothesis that a positive significant relationship exists between the bond market size for total and corporate bonds and the stage of economic development.
Hypothesis 4:
The results of the test of hypothesis (iv) show that there is a negative relationship between total, corporate, and government bonds and interest rate spread. The interest spread is defined as the difference between the lending rate and the deposit rate. The table indicates that a significant (at a 1% level of significance) negative relationship exists between total, corporate, and government bonds and the interest rate spread. The negative coefficient suggests that higher interest spread is related to a smaller bond financing size as hypothesized. 
Hypothesis 5:
Regarding the size of the banking system, the initial hypothesis suggested that corporate, government, and total bonds financing of an economy have a positive relationship with this variable. The size of the banking system is measured by the ratio of domestic credit of the banking sector to GDP. The domestic credit to GDP ratio has positive, significant (at a 1% and 10% level of significance) relationship with the three types of bond financing. The significant positive coefficients are consistent with the hypothesis of a positive relationship between bond issuance and the size of the banking system.
Hypothesis 6:
Finally, we tested the hypothesis that corporate, government, and total bond financing of an economy has a negative relationship with exchange rate variability. The relationship between corporate bonds and exchange variability is significant at the 1% level of significance, and it has a negative sign. This is consistent with the above hypothesis. However, total and government bonds have a positive sign, which is not consistent with our hypothesis.
Multivariate analysis
In this section, the following types of models have been empirically estimated:
Multivariate Ordinary Least Squares (OLS -Model 1); 2. Fixed Effects (FE -Model 2) and Random Effects (RE -Model 3); 3. Generalized Least Squares (GLS); a) Simple GLS (Model 4), b) GLS with correction for heteroskedasitcity (Model 5); and c) GLS with correction for heteroskedasticity and first order panel specific autocorrelation (Model 6).
The paper also undertook regression analysis using the Generalized Method of Moments. However, only the size of the banking system, i.e., domestic credit provided by the banking sector to the economy has been found to have the expected positive relationship with statistical significance. Due to the insignificance of the other variables, results are not useful and not reported here.
Ordinary Least Squares Model Analysis
The results for the multivariate OLS regression are given in Table 5 . The regression shows that total bonds, government bonds, and corporate bonds have a positive coefficient for the size of the economy, only government bonds being significant at a 5% level. On the other hand, only corporate bonds have a positive and significant relationship with the stage of economic development at a 1% level of significance, which is consistent with the hypothesis.
There is a significant negative relationship between interest rate spread and all types of bond, though only total bonds and corporate bonds are significant at a 10% and 1% significance level. The size of the banking system (domestic credit to GDP ratio) has a significant positive relationship with government bonds at the 1% level of significance while corporate bonds have a negative sign inconsistent with our hypothesis.
Finally, exchange rate variability has a negative relationship with all types of bonds, but it is not statistically significant. As exchange rates of several economies are pegged to the US dollar or managed against appreciation in relation to the US dollar through market intervention, it is possible that the variability may be low throughout the period. 
Fixed Effects and Random Effects Models
These two methods are for estimating unobserved effects in the model. The fixed effects method eliminates time-invariant unobserved effects before estimation. The random effects model eliminates unobserved effects in the error term, which are uncorrelated with all the explanatory variables. The results are given in Table 6 .
We used a fixed effects model assuming that country-specific time-invariant factors are present in the model. The model explains that 10% of the variation in total bonds, 2% of the variation in government bonds, and 48% of the variation in corporate bonds is related to independent variables. For total and government bonds, economy size (log GDP PPP) has a negative sign and is not statistically significant. Stage of economic development (log GDP PPP per capita) has a positive sign for bond types, being significant for total and government bonds at a 5% and 10% level of significance, which is consistent with our hypothesis. Openness of the economy and domestic credit have a positive sign for all bond types, but with regards to the former, they are only statistically significant for corporate bonds. Interest rate spread and exchange rate variability are negatively correlated with all bond types, which is consistent with the hypothesis, but only government bonds are correlated with exchange rate variability at a 5% level of significance. If we assume that countries are randomly selected from a population and error term variance is present, then the random effect model is more effective. The random effects model explains 24% variation in total bond issuance, 20% in government bond issuance, and 48% in corporate bond issuance. All types of bonds are positively correlated with the size of an economy, which is consistent with our hypothesis, but only government bonds are significant at a 5% significance level. For the stage of economic development corporate bond issuance has a positive sign and is significant at a 5% level. With regards to openness of the economy, it is positively correlated with corporate bonds and significant at a 5% level. Size of the banking system has a positive sign and interest rate spread has a negative sign with all bond types, but they are not significant. Lastly, exchange rate variability is negatively correlated with all bond types, which is consistent with our hypothesis, with only government bonds being statistically significant at a 5% level. We conducted a Lagrange multiplier test for random effects in error components. The results of the test show that there are random effects, thus we can reject the null hypothesis that variance components for time and groups are zero at a 1% level of significance.
To choose between fixed and random effect models the Haussmann specification test was conducted. We do not reject the null hypothesis that a random effects model is more consistent in estimating total and government bonds, but that the null hypothesis is not rejected at a 10% level for corporate bonds implies that a fixed effects model is consistent for estimating factors influencing corporate bond issuance.
As we can see from the random effects estimation results, many variables are not significant. The model was also regressed using the general method of moments, but most of the dependent variables turned out to be insignificant. So, we can use a generalized least squares (GLS) model instead, which employs a similar method to the random effects model, taking into consideration heteroskedasticity and autocorrelation problems.
Generalized least square (GLS) Model
The analyses observed that in multivariate OLS, Fixed Effect, and Random Effect results, some variables are not statistically significant. The GLS model takes into consideration different variability of variables. The GLS model, which is similar to a random effects model, makes it possible to avoid heteroskedasticity and autocorrelation problems.
Similarly, Eichengreen and Leungnaruemitchai (2004) applied GLS with corrections for heteroskedasicity and panel-specific autocorrelation in a study on bond markets. The study used a number of variables (see Table 1 in Section 2 of this study) including the six used in our analyses. By using this model we obtained the results presented in Table 7 . The results are presented for simple GLS (Model 4), GLS with correction for heteroskedasitcity (Model 5), and GLS with correction for heteroskedasticity and first order panel specific autocorrelation (Model 6). The estimation using the GLS model deals with these variances to produce best linear unbiased estimation. Applying the GLS we can take into consideration different variability in variables and estimate corrected variables by using OLS.
For simple GLS, results are identical to results using OLS estimation.
In GLS with correction for heteroskedasticity, economy size is positively correlated with government bonds and corporate bonds, being significant at a 1% level, but total bonds and economy size have no significant negative correlation. Stage of economic development has a positive relationship with total bonds and corporate bonds at a 1% significance level. Openness of an economy has a negative sign in total bonds, being statistically significant at a 5% level. It has the expected positive sign with regards to government bonds, but is not statistically significant. The size of the banking system has a positive relationship with total bonds that is significant at a 1% significance level, which is consistent with our hypothesis. But it has negative correlation with corporate bonds at a 1% significance level. Interest rate spreads and exchange rate variability have a negative sign and are statistically significant at the 1% and 5% levels with all bond types, except for exchange rate variability not being significant for government and corporate bonds. (4) GLS (5) het.
GLS(6) het.& AR(1)
GLS(4) GLS(5)
het.
GLS(6)
het.& AR (1) GLS (4) GLS (5) het. Notes: het-= heteroskedasticity; AR(1) = autocorrelation of order 1. Significance tests: *** means significance at a 1% level: p<0.01, ** means significance at a 5% level: p<0.05, and * significance at a 10% level p<0.1 and standard errors are given in parentheses.
Source: Author
The results of estimating a GLS model with correction for heteroskedasticity and panel specific autocorrelation are as follows. Size of economy has a positive correlation with government and corporate bonds as expected, but it has a negative sign for total bonds. It is statistically significant at 5% level in corporate bonds. Stage of development has a positive sign for all bond types as expected, and it is significant at the 1% level for total and corporate bonds. Openness of an economy is positively correlated with government and corporate bonds as expected, being significant at the 5% level for corporate bonds. But it has a statistically insignificant negative correlation with total bonds. Size of banking system has a positive sign for total and government bonds, but is not significant. Interest rate spread and exchange rate variability have a negative sign for all bond types, except positive correlation between exchange rate variability and corporate bonds. ✓means significant with correct sign.
(1) to (6) represent the six multivariate models used in the study.
EL stands for the Eichengreen and Luengnaruemitchai (2004) Table 8 .
CONCLUSION
In view of the Asian crisis in 1997 and the ongoing global financial and economic crisis, the development of bond markets in Asia assumes high importance for financing the region. Even though Asia's bond market has witnessed considerable growth in recent years, bond market financing size, particularly corporate bond market size, is still quite low. Therefore, it is essential to identify the major determinants of bond market development. This study attempts to identify the major determinants of bond financing for some major Asian economies, namely Hong Kong, China; the PRC; Indonesia; Japan; the Republic of Korea; Malaysia; Philippines; Singapore; Thailand; and Viet Nam, using econometric analysis. The analyses were conducted using simple OLS, multivariate OLS, Fixed Effects, Random Effects, and GLS models.
The simple regression analysis shows a significant relationship with all determinants that are consistent with the hypotheses. Based on the multivariate regression analysis of time-series and cross-section panel data for the period 1998-2008, it can be concluded that the major determinants of bond financing are:
According to ordinary multiple regression, random effect, and GLE with correction for heteroskedasticity models, the size of an economy has a significant positive relationship with government bond issuance. Using a GLE model with correction for heteroskedasticity as well as corrections for both heteroskedasticity and autocorrelation, the size of an economy is significantly positively correlated with corporate bond issuance. This implies that economy size has a positive relationship with government and corporate bond market development. The findings on the size of the economy suggest that bond markets of Asian economies should be linked and integrated, to create a minimum efficient scale to attract multinational corporations, financial institutions, and other large bond issuers. The establishment of an ASEAN or East Asian bond market would be one way to achieve this.
Exchange rate variability has the expected significant negative relationship with total bond issuance under the GLE model with corrections for heteroskedasticity. However, it has an insignificant positive relationship with total (for other models) and government bonds, and a negative sign with corporate bonds, but its positive relationship is not consistent with the hypothesis, as shown in the literature. To develop well-functioning domestic and regional bond markets, Asian economies and the region as a whole need to reduce exchange rate volatility within and across economies.
The stage of development (per capita GDP PPP) and banking system (domestic credit/GDP) have a positive relationship with total, government (fixed effect and multiple regressions models respectively) and corporate bonds at a 1% significance level, consistent with our expectation, except that there is a negative relationship between corporate bond issuance and banking system development. In this regard, the following measures that are usually adopted by developed economies are likely to facilitate the development of bond markets in developing Asia: (i) developing strong institutions to support financial markets; (ii) regulatory enforcement/reliable contract enforcement and establishing investors rights; (iii) innovative financial instruments such as GDP and inflation-linked bonds and Asian currency linked bonds; and (iv) better corporate governance and transparency. At the same time, Asian economies need to strengthen and expand the banking system as the amount of available credit can positively influence bond market development. Linking and integrating the banking sectors can also promote bond market development, by creating scale economies.
Interest rate spread exhibits the expected negative relationship with total, government, and corporate bonds under the GLE model with correction for heteroskedasticity. Appropriate polices to stabilize interest spread will promote bond market development.
Openness of an economy has a significant positive influence on corporate (for both GLE; and random and fixed effect models) and total bond issuance (for the GLE model). Therefore, further opening up these economies to trade is important for corporate bond development.
It is to be noted that all the above five determinants have a significant relationship with total bonds-the sum total of government and corporate bonds. But a few determinants do not have a significant and consistent relationship with government bonds, and particularly corporate bonds. As the growth of the corporate bond market is quite slow compared with that of the total bond market, its relationship with some determinants cannot be expected to be significant. To further strengthen bond financing in Asia, individual economies and the region as a whole need to enhance these key determinants.
Well-developed bond markets can provide Asia with alternative sources of financing and at the same time make the region more financially resilient by balancing the dependence on the banking sector. Achieving a better balance between bank finance and bond markets requires a more planned, top-down approach by policymakers through required reforms and appropriate rules and regulations. Asia also needs to utilize its huge savings and international reserves to meet the large needs for productive investment in the region, particularly in infrastructure through bond market development. Regional cooperation schemes, such as the ABF and the ABMI, are important instruments for facilitating regional bond market development. There is an urgent need to strengthen, expand, and deepen these initiatives and to include other emerging economies of Asia, such as India. In this regard, multilateral development banks such as the ADB have an important role to play in developing Asia's bond markets. New initiatives, such as developing a liquid corporate bond market and broadening the issuer base, may also prove useful. To further integrate and deepen bond markets, Asian economies need to harmonize and strengthen financial regulation as well as the legal and regulatory framework; develop innovative financial instruments; and promote better access to regional and international investors.
TB sot , CB sot, and GB sot = Intercept terms for total, government, and corporate bond models, respectively TB sit , CB sit and GB sit = Coefficients for independent variable i for total, government, and corporate bond models, respectively , and TE sit, GE sit, CE sit are independent normal distributions error terms with mean zero 
